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1^, A high-efficiency cladding pumping fiber laser 
apparatus comprising: 

a laser fiber having cladding with its core doped with at 

least one active species / 

at least one laser diode array module, 

an imaging optical syptem, 

wherein said imaging optical system is disposed between 
said laser diode module and an aperture of said laser fiber 
and focuses the Jbeam from said module onto the aperture of 
said laser fiber; and wherein said laser diode array module 
comprises at least one laser diode array with a beam having 
fast and slow axis divergence, a collimating structure, and 
an optical relay system; and wherein said optical relay 
system has at least one optical element for beam relay and 
is disposed between said laser diode array and said laser 
fiber, whereby the laser beam from said laser diode array 
is relayed to a_more^ distan t point with thebeam__spot 
dimension being kept substantially unchanged. 



An apparatus of claim \^ , wherein said laser fiber has 
a symmetry-broken inner cladding surrounding the core of 
said laser fiber, 

ifL, An apparatus of claim ys , wherein said laser fiber has 
a multiple -imaging cladding surrounding the core of said 
laser fiber. 

jl. An apparatus of claim ^0, wherein said symmetry-broken 
cladding is symmetry-broken circular cladding* 
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\^ 33 . An apparatus of claim 2jp, wherein said symmetry-broken 
\!laddlng is a symmetry-broken rectangular cladding. 

An apparatus of claim wherein said multiple -imaging 

cladding is rectangular- likfe multiple-imaging cladding. 



An apparatus of claim ijjT, wherein said optical relay 



system is a cylindrical lens, 



2jG . An apparatus of claim 1^, wherein said optical relay 
system is a 1:1 4f cylindrical relay. 

/ 

An apparatus of claim IB, wherein said optical relay 
system is a non-1 ;1 cylindrical telecentric relay. 

fs . An apparatus of claim 19, wherein said collimating 
structure includes a plurality of fold prisms. 

If 

2^9. A high-efficiency diode-pumped solid state laser 
apparatus comprising: 

a laser rod doped with active species , 
at least one laser diode array module, 
an imaging optical system, 

wherein said imaging optical system is disposed between 
said laser diode module and an aperture of said laser rod 
and focuses the beam from said module onto the aperture of 
said laser rod; and wherein said laser diode array module 
comprises at least one laser diode array with a beam having 
fast and slow axis divergence, a collimating structure, and 
an optical relay system; and wherein said optical relay has 
at least one optical element for beam relay and is disposed 
between said laser diode array and said laser rod, whereby 
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the laser beam from said laser diode array is relayed to a 
more distant point with the beam spot dimension being kept 
substantially unchanged . 



wherein said optical relay 




An apparatus of claim 
system is a cylindrical lens 




An apparatus of claim 7^\, wherein said optical relay 



ystem is a 1:1 4f cylindrical relay. 



3^ -j An apparatus of claim wherein said optical relay 

system is a non-1: 1 cylindrical telecentric relay, 

J5 

An apparatus for laser beam transmission comprising: 
an optical fiber for laser beam transmission, 
at least one laser diode array module, 
an imaging optical system, 

wherein said imaging optical system is disposed between 
said module and an aperture of said optical fiber and 
focuses the beam from said module onto the aperture of said 
optical fiber; and wherein said laser diode array module 
comprises at least one laser diode array with a beam having 
fast and slow axis divergence, a collimating structure, and 
an optical relay system; and wherein said optical relay has 
at least one optical element for beam relay and is disposed 
between said laser diode array and said optical fiber, 
whereby the laser beam from said laser diode array is 
relayed to a more distant point with the beam spot 
dimension being kept substantially unchanged. 

3IL. An apparatus of claim 'm , wherein said optical relay 
system is a cylindrical lens* 



